D I ABETE S MELLITUS has been known to man since antiquity. The oldest record of a diabetic symptom dates back to 1500 B .C. when the "passing of too much urine" was first described. The term "diabetes" was first used in the first century A.D. and the recognition of glycosuria was indicated in the early Chinese and Japanese texts. However, it was not until the middle of the nineteenth century that some understanding of the pathological physiology of diabetes began to be clarified , and it was not until the year 1921 that Banting and Best discovered insulin and revolutionized the treatment of diabetes.
Incidence: There are approximately two million diagnosed diabetics in this country who are receiving treatment and approximately one and one-half million persons who have definite but undiagnosed diabetes. In addition there are approximately five million non-diabetics who are carrying the genetic "set-up" that eventually leads to the loss of carbohydrate tolerance. This amounts to approximately 50 percent of the total population either directly or indirectly involved.
What is diabetes? It is now felt that diabetes mellitus is an hereditary disease complex producing varied syndromes and progressing through a series of stages, eventually including one that is marked by loss of glucose tolerance. The diabetic disease complex is considered as starting at the moment of conception and is manifest by (a) the development of vascular changes which might well precede the onset of (b) disturbances in glucose tolerance.
Stages of Diabetes
Pre-diabetes: This stage is the interval from conception to the development of decreased glucose tolerance. During this stage, studies with the electron microscope have revealed characteristic changes in the veins and arteries from the ear lobes and kidneys of patients thought to be diabetic, which suggests that vascular changes may be progressing throughout the pre-diabetic period. In the case of identical twins, for example, one twin may be definitely diabetic and the other twin cannot be demonstrated to have diabetes as evidenced by changes in carbohydrate tolerance, although chances are extremely likely that he will also exhibit this intolerance at a later date. Renal or ear lobe biopsies, however, would probably show characteristic and identical vascular changes in both individuals.
It is unfortunate that there are no specific means at this time, of identifying the pre-diabetic state, but attempts are being made to develop these means. This particular stage is of special research interest because it is hoped that better understanding of this stage may lead to practical ways of identifying future diabetics and to develop appropriate therapy for reversing or modifying the course of the disease.
Chemical (Asymptomatic) Diabetes
At this time, faulty carbohydrate metabolism may now be demonstrated only by special means. For example, this patient would have a normal fasting blood sugar but would show a typical diabetic curve after an oral glucose tolerance test. Identification at this stage is rare because the patient is asymptomatic. However, proper diagnosis can be made if the appropriate test is performed in a suspected diabetic, e.g. an individual where both parents are diabetic.
It is not of academic interest to be able to diagnose diabetes at this stage. Vascular degeneration, particularly in the kidneys, is well under way and attempts to normalize or improve glucose tolerance with diet and either insulin or some of the oral compounds might well modify progression of this aspect of the disease. Recent reports have shown encouraging results along these lines.
Clinical (Symptomatic) Diabetes
At this time, the patient will have an abnormally high blood sugar level even in random samples and will also manifest symptoms. Generally speaking, the earlier the onset of this stage, the more classical 8 and the more fulminating will the patient's symptoms be. In cases of juvenile diabetes, there is usually a rapid onset of the characteristic symptoms of increased thirst, increased hunger, and increased urination, accompanied by weight loss. Rarely, the patient might be in coma when the diagnosis is first established.
The maturity-onset diabetic rarely presents with the classical symptoms of the disease, and, if he does, they are likely to be quite mild. Certain factors should make one consider that a patient might be diabetic, (a) the non-diabetic identical twin of a diabetic, (b) a strong history of diabetes in both mother's and father's family, (c) a woman with an abnormal obstetrical history, (large babies, stillbirths, frequent abortions, etc.) and (d) the obese patient.
Certain symptoms should also make one suspicious of the existence of diabetes. For example, a woman complaining of severe vulval itching should also have, at the very least, a test for urinary sugar.
Another symptom which deserves special emphasis concerns vision. A patient will often complain of sudden, and often marked, changes in vision which seem to occur fairly suddenly during a particular day, or even from day to day. This is due to the fact that as the blood sugars rise and fall, the concentration of glucose in the lens and fluid portions of the eye will show corresponding changes with resulting changes in vision. For example, the patient's vision might be better in the morning when his blood sugar is lowest, only to deteriorate during the day as the blood sugars rise following the ingestion of food. Sudden and persistent changes in vision, however, should alert one to the possibility of a retinal hemorrhage which complicates a diabetic retinopathy.
Other patients, when first seen, may be complaining of numbness or burning and tingling of the feet, and these signs of a peripheral neuritis might be on the basis of an undiagnosed diabetes.
The earlier the diagnosis of diabetes is established, the earlier we can institute appropriate therapy. This will result in the prevention or amelioration of certain complications of the disease.
Case-Finding Program
Industrial nurses are in an excellent position to help in this regard. This may be accomplished in one of two ways: (a) screening of each new applicant for employment and (b) screening the so-called high-yield groups for diabetes.
It is a fact that large numbers of diabetics will have normal fasting blood sugars and normal urinalyses when tested for sugar in a fasting state. Therefore, the mere testing of urine voided before breakfast will result in the overlooking of one out of every three or four diabetic individuals.
It is also a fact that diabetic patients will have an abnormal glucose test with elevated blood sugars and urinary sugars at the end of two hours. Although it would probably not be feasible for the nurses to do a standard glucose tolerance test at their facility, it would be possible to follow certain simple procedures for case-finding.
Individuals to be tested could be instructed to eat their usual breakfasts and collect a specimen of urine one and one-half hours after eating. Admittedly, this would result in a number of falsely positive tests, but it would also prevent the administration of the more complicated glucose tolerance test in all but a very few individuals who are suspected of having diabetes.
Another technique which could then be employed in those individuals with positive urines would be either the administration of Glucola or two and onequarter ounce bars of fudge which would be ingested immediately and have the screenees return in two hours. At that time, a simple finger prick to obtain a small drop of venous blood and the use of Dextrostix would result in the obtaining of a roughly quantitative test for blood sugar. Those individuals with elevated blood sugars would then be referred to a physician for more definitive study.
As regards the so-called high-yield groups, recent statistics have demonstrated that screening well-selected groups in a given population can yield almost as many new diabetics as screening everyone. This is particularly important for the industrial American Association of Industrial Nurses Journal, August, 1968 nurse who would like to determine the incidence in her "given" community.
Who Are the High-Yield Groups? 1. Persons past middle age are more prone to develop diabetes than are younger persons. Persons over 40 years of age are the most rewarding groups to screen; the number of new cases obtained is five times greater in individuals after 40 than before.
2. Those with a history of diabetes in the family are likely candidates for the disease. The rate of new cases found will be about double that among screenees without such a history. If obesity is also present the case yield will be even higher.
3. Obesity is characteristic among patients with diabetes, and is probably second only to heredity as an activating factor in the development of the disease. New cases were found three times more frequently in the obese patient than in those of normal weight.
4. Diabetes is often found in the mothers of large babies. Diabetes has been found to be seven times more prevalent in mothers who have had babies weighing over nine pounds. A suitable questionnaire could be submitted to the employees by the nurse, who could then determine which individuals would fall into the highyield groups. These persons could then be studied further in the manner outlined above, in the case screening of new applicants for employment.
Conclusion
A brief history of the natural course of diabetes and its various symptoms has been presented. Suggestions have been made to help the industrial nurse to discover possible diabetics. It should also be stressed that the diagnosis of diabetes and the prompt institution of therapy will result in an employee who will be a valuable asset and will probably exhibit less absenteeism than the normal employees who might well have other non-diagnosed illnesses.
